Low shear stress regulates monocyte adhesion to oxidized lipid-induced endothelial cells via an IkappaBalpha dependent pathway.
In regions of a vessel that experience low shear stress and reversing flow patterns, early features in the pathogenesis of atherosclerosis include the accumulation of oxidized LDL (OxLDL) and adhesion of monocytes to endothelial cells (EC). Here we investigated the hypothesis that low shear stress (2 dyn/cm2) and OxLDL are synergistic for enhanced expression of vascular cell adhesion molecule (VCAM-1) and human aortic endothelial cell (HAEC)-monocyte adhesion. This study shows low shear stress can significantly reduce IkappaBalpha levels, activate NF-kappaB, increase the expression of VCAM-1 in HAEC and binding of monocytes. OxLDL itself cannot significantly increase the expression of VCAM-1 in HAEC and binding of monocytes, but through activation of NF-kappaB and degradation of IkappaBalpha induced by low shear stress it can significantly enhance VCAM-1 expression and monocyte adhesion, over that in unmodified LDL or control. These results suggest that low shear stress can regulate monocyte adhesion to oxidized lipid-induced endothelial cells via an IkappaBalpha-dependent pathway, and that low shear stress together with OxLDL may likely play an important role in atherogenesis.